ABSTRACT. Oogenes is involves a set of transformations which are undergone by female germ cell s These cells change into oogonias and then into mature oocytes. Sex uall y mature female fi sh were co llected monthly, during one year, from the Sapucaf Ri ver, a tributary of the Rio Grande, which is part of the Furnas Reservoir in the state of Minas Gerais. During the several stages of maturation, we observed small round oogonias with a large nucleus, a single nucleolus, and weakly stai ned cytoplas m wi th eos inophilic granules. The primary oocytes showed a large basophilic nucle us, with a developed peripheral nucleol us and a reduced cytoplas m. The previtell ogenic oocytes presented voluminous cytoplasm and nucleus with several small peripheral nucleoli. The oocytes underwent vitellogenesis with the development of the zona radiata and the fo lli cle cells. Their cytochemical reactions indi cated that the two layers of the zona radiata of A.fasciatlls contained proteins and polysaccharides. The initially squamous fo llicle cell s, became cuboidal. In mature oocytes , the nucleus moved toward the periphery, next to the micropyle, and the yolk granules formed by proteins, fulfilled the cytoplas m. The clear unstained vesicles are likely to be the cortical alveoli in the perivitelline region . KEY WORDS . Teleostei, Characidae, Astyanax!asciatus, oogenesis, cytochemical
Teleost fishes are predominantly dioicous and their reproduction is mainly cyclic, being influenced by seasonal and/or environmental conditions. During reproduction, their gonads undergo a series of morphological and physiological modifications (NAGAHAMA 1983) .
In these fishes , female gametogenesis is a reference for determining the time of the year in which they are able to reproduce (WEST 1990) .
. In order to preserve aquatic ecosystems, it is necessary, among other things, to understand the reproductive processes of their ichthyofauna. One of the initial steps of this learning process is the study of gametogenesis.
Therefore, within this context, we have studied the dynamics and cytochemistry of oogenesis in Astyanaxjasciatus from the Rio Sapucaf, Furnas Reservoir, Minas Gerais State, Brazil.
MATERIAL AND METHODS
Specimens of Ajasciatus were collected monthly , from August 1998 to July 1999, in the Rio Sapucaf, a tributary of the Rio Grande, Furnas Reservoir, Alfenas , Minas Gerais, Brazil (21 °2S'4S" ; 4SOS6' SO"; average altitude 849.2 m). A set of gill nets (lOrn long, l.5m high, l.Scm mesh size) were exposed for a 1O-1Sh period. A total of72 sexually mature females were removed alive from the nets and taken to the laboratory, where they had their cellomic cavity opened and gonads removed , sectioned and fixed overnight in KARNOVSKY (1964) .
The fixed material was embedded in historesin, and cut on a microtome equipped with a glass knife. The 3-llm sections were stained with: hematoxylin-eosin (HE), for general morphological analysis; Tol uidin blue pH 4.0 (TB pH 4.0), for the detection of acid polysaccharides and phosphated cellular components (DNA and RNA) ; Toluidin blue pH 2.S (TB pH 2.S), for the detection of sulphated acid polysaccharides; Coello's Method (CM) (COELLO 1989) , for the detection of neutral polysaccharides and proteins; and Fast Green pH 2.S (FG), for the detection of total proteins. The slides thus prepared were observed, analyzed and photographed under an Olympus BX SO photo microscope.
RESULTS AND DISCUSSION
Astyanaxjasciatus is a dioicous species, and like most teleosts (AZEVEDO et a!. 1988a,b; SELMAN & WALLACE 1989; BAZZOLI & RIZZO 1990; RIZZO & BAZZOLI 1993; BAZZOLI eta!' 1996; TYLER & SUMPTER 1996; VAZZOLER 1996) , their gonads annually undergo great modifications until they become mature.
During ovarian maturity, the germ cells of A. jasciatus undergo different stages of development. The oogonias ori gi nate the primary oocytes that successively become previtellogenic oocytes, vitellogenic oocytes and mature oocytes. Atresic follicles may result from a failure in vitellogenesis or ovulation .
As described by CHAVES & VAZZOLER (1984) in Semaprochilodus taeniurus (Velenciennes, 1821) and Semaprochilodus insignis (Jardim & Schombrerk, 1841) ; RIZZO & BAZZOLI (1993) in Prochilodus affinis Reinhardt, 1874 and VAZZOLER (1996) in other teleosts , the oogonias are found grouped in nests inserted in ovarian lamellae. In our study, the oogonias of A.Jasciatus were observed to be small round cells, with a weakly stained cytoplasm containing eosinophilic granulations, and a big spherical nucleus with a single central nucleolus (Fig. I ). These morphological characteristics agree with those observed by RIZZO & BAZZOLI (1993) in this type of cell.
In the present study, the primary oocytes of A. Jasciatus were found in nests, showed a reduced cytoplasm and a big basophilic nucleus (Fig. 1 ). They were enveloped by prefolliclecells, left the nests and started to develop (Fig. 2) . The growing oocytes observed correspond to those identified as young or previtellogenic oocytes by BAZZOLI & RIZZO (1990) and RIZZO & BAZZOLI (1993) , and as perinucleolar or reserve oocytes by VAZZOLER (1996). They showed I or 2 spherical and intensely basophilic nucleoli, which became larger in number and volume and migrated to the periphery of the nucleus. These were always present in the gonads, being initially round and becaming triangular, rectangular and oval afterwards, due to the pressure applied against each other (Fig. 2) . In these oocytes it was possible to notice the vitelline nucleus (Balbiani ' s vitelline body), mentioned by Hubbard (1894 -apud SELMAN & WALLACE 1989) as an outstanding characteristic of the previtellogenic stage. Balbiani 's vitelline body or vitelline nucleus (VN) seen in the oocytes of A. Jasciatus, similarly to that described by BAZZOLI & GODINHO (1997) in Pseudoplatystoma coruscans and Lophiosilurus alexandri, showed circular outline and was located next to the nucleus (Fig. 2) . It differed from the rest of the cytoplasm by displaying a coarser granulation (Fig. 2) . It also looked similarto those described in previtellogenic oocytes of Oryzias latipes by YAMAMOTO & YOSHIOKA (1964) , Syngnathus Juscus Storer, 1839 and Fundulus heteroclitus Linnaeus, 1776 by ANDERSON (1968) and several other teleosts revised by TYLER & SUMPTER (1996) . In the previtellogenic oocytes of A. Jasciatus, the volume of the cytoplasm was increased, remarkably diminishing the nucleus/cytoplasm relationship (Fig. 3) . The nucleus showed irregular outline and the nucleoli originated many other small and peripherical nucleoli (Fig. 3) . The cytoplasm showed coarse granulations (Fig. 3) , which probably originated from the vitelline nucleus (BAZZOLI & GODtNHO 1995) . These characteristics agree with those observed by WALLACE & SELMAN (1981) , NAGAHAMA (1983) , SELMAN & WALLACE (1989) , BAZZOLI & RIZZO (1990) , RIZZO & BAZZOLI (1993) and V AZZOLER (1996) in other teleosts. The previtellogenic oocytes also showed a thin layer of squamous follicle cells whose nuclei were flat (Fig. 3) . At this stage, between the oocyte and the follicle envelope, appeared the zona radiata, a thin acellular layer homogeneously stained with eosin (Fig. 3) . This envelope kept on developing throughout the oocyte growth (TYLER & SUMPTER 1996) .
The vitellogenesis started with the onset of clear vesicles in the peripheral cytoplasm of A. Jasciatus oocytes (Fig. 4) . These vesicles were the cortical alveoli and their precursors. Next, yolk deposition occurred in intensely eosinophilic globules that progressively increased in number and size During vitellogenesis in AstyanaxJasciatus, the zona radiata becomes thicker and presented occasional undulations (Fig. 6) . Similarly to R. xenodon (BAZZOU et al. 1996) , two layers inner and outer were also evidenced (Fig. 6) .
In mature oocytes of A.fasciatus, the cytoplasm changed completely , due to the rapid increase of yolk globules, which were spherical in shape and did not fuse until the end of vitellogenesis (Fig. 5) . In these oocytes, the nucleus contracted and migrated towards the micropyle (Fig. 7) . The zona radiata was homogeneously stained by eosin and the follicle cells became cuboidal (Fig. 6 ). This stage is described by VAZZOLER ( 1996) as oocytes in complete vitellogenesis.
In A.fasciatus, atresic follicles were occasional, resulting from non-ovulated mature oocytes , whose characteristics were similar to those described by RIZZO & BAZZOU (1995) and V AZZOLER (1996) : loss of cellular turgescence, fusion of yolk globules and increase in theca vascularization (Fig. 8) .
The cytochemical analysis (Tab. I) of oocytes of A. Jasciatus showed that the zona radiata is positive for FG, and, when stained by the Coello's method , responds in magenta, more intensely in the outer than in the inner layer. Therefore, it contains neuu'al glycoproteins , which seems to be widely found among teleosts (BAZZOU & RIZZO 1990 ). However, other cytochemical studies revealed the presence of carboxylated acid glycoconjugates in the outer layer of this envelope in Moenkhausia costae (S teindachner, 1907) , and glycoproteins rich in sialic acid in the outer layer of Hemigramus marginatus Ellis, 1911 (BAZZOU et al. 1996 . InA.Jasciatus, the yolk globules of oocytes in vitellogenesis showed proteins (Figs 9-12) . In other neotropical freshwater teleosts studied by BAZZOU & RIzzo (1990) and BAZZOU et al. (1996) , besides proteins , the yolk globules showed neutral glycoproteins in some species and neutral lipids in others.
In the perivitelline region (periphery of the cytoplasm) of mature oocytes of A. Jasciatus, clear vesicles that did not respond to the staining used were found, which are likely to be the cortical alveoli (Figs 9-12 ). The same was described by NEVES et al. (1995) GODINHO (1994) , studying several neotropical teleosts, demonstrated that cortical alveoli contain polysaccharides which form glycoconjugates or glycoproteins . According to KITA Y AMA et al. (1994 apudTYLER & SUMPTER 1996 , these polysaccharides are important to avoid polyspermia during fertilization.
The chemical composition of the different oocytes structures and the oogenesis dinamics in Astyanax Jasciatus is similar to the ones observed in other freshwater teleosts with external fertilization, according to the idea that the female gametogenesis in Teleostean fishes is linked to the reproductive tactics of the species. 
